Synthesis and Degradation of Adenosine 5'-Tetraphosphate by Nicotinamide and Nicotinate Phosphoribosyltransferases.
Adenosine 5'-tetraphosphate (Ap4) is a ubiquitous metabolite involved in cell signaling in mammals. Its full physiological significance remains unknown. Here we show that two enzymes committed to NAD biosynthesis, nicotinamide phosphoribosyltransferase (NAMPT) and nicotinate phosphoribosyltransferase (NAPT), can both catalyze the synthesis and degradation of Ap4 through their facultative ATPase activity. We propose a mechanism for this unforeseen additional reaction, and demonstrate its evolutionary conservation in bacterial orthologs of mammalian NAMPT and NAPT. Furthermore, evolutionary distant forms of NAMPT were inhibited in vitro by the FK866 drug but, remarkably, it does not block synthesis of Ap4. In fact, FK866-treated murine cells showed decreased NAD but increased Ap4 levels. Finally, murine cells and plasma with engineered or naturally fluctuating NAMPT levels showed matching Ap4 fluctuations. These results suggest a role of Ap4 in the actions of NAMPT, and prompt to evaluate the role of Ap4 production in the actions of NAMPT inhibitors.